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1 A Survey of Techniques for Synchronization and Recovery in Decentralized 
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Walter H. Kohler 

June 1981 ACM Computing Surveys (CSUR), volume 13 issue 2 
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Full text available: ^|pdf( 3.33 MB ) Additional Information: full citation , references , citings, index terms 
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S peculative execution in a distributed file system 
Edmund B. Nightingale, Peter M. Chen, Jason Flinn 

October 2005 ACM SIGOPS Operating Systems Review , Proceedings of the twentieth 
ACM symposium on Operating systems principles SOSP '05, volume 39 issue 

5 

Publisher: ACM Press 

Full text available: ^) pdf( 305.54 KB ) Additional Information: full citation , abstract , references , index terms 

Speculator provides Linux kernel support for speculative execution. It allows multiple 
processes to share speculative state by tracking causal dependencies propagated through 
inter-process communication. It guarantees correct execution by preventing speculative 
processes from externalizing output, e.g., sending a network message or writing to the 
screen, until the speculations on which that output depends have proven to be correct. 
Speculator improves the performance of distributed file systems ... 



Keywords: causality, distributed file systems, speculative execution 



File servers for network-based distributed systems 
Liba Svobodova 

December 1984 ACM Computing Surveys (CSUR), volume 16 issue 4 
Publisher: ACM Press 

Full text available- "H pdf(4 23 MB) Additional Information: full citation , references , citings, index terms , 
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S ynchronization and recovery in a client-server stora g e s ystem 
E. Panagos, A. Biliris 

August 1997 The VLDB Journal — The International Journal on Very Large Data 

Bases, Volume 6 Issue 3 
Publisher: Springer-Verlag New York, Inc. 

Full text available: ^pdf( 205.25 KB ) Additional Information: full citation , abstract , citings, index terms 

Client-server object-oriented database management systems differ significantly from 
traditional centralized systems in terms of their architecture and the applications they 



target. In this paper, we present the client-server architecture of the EOS storage 
manager and we describe the concurrency control and recovery mechanisms it employs. 
EOS offers a semi-optimistic locking scheme based on the multi-granularity two-version 
two-phase locking protocol. Under this scheme, multiple concurrent reade ... 

Keywords: Checkpoint, Client-server architecture, Object management, Concurrency 
control, Locking, Logging, Recovery, Transaction management 



Transactions and s y nchronization in a dis tributed operating system 
Matthew J. Weinstein, Thomas W. Page, Brian K. Livezey, Gerald J. Popek 
December 1985 ACM SIGOPS Operating Systems Review , Proceedings of the tenth 

ACM symposium on Operating systems principles SOSP '85, volume 19 
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S ynchronization and recovery of actions 
J. E. Allchin, M. S. McKendry 

January 1985 ACM SIGOPS Operating Systems Review, volume 19 issue 1 
Publisher: ACM Press 

Full text available: ^| pdf( 1 .26 MB ) Additional Information: fulLcitatjpn, abstract, references 

We introduce an approach to robust computation in distributed systems. This approach is 
the foundation for reliability in the Clouds decentralized operating system. It is based on 
atomic actions operating on instances of abstract data types (objects). We present an 
event-based model of computation in which scheduling of responses to operation 
invocations is controlled by objects. We discuss an integrated strategy for synchronization 
and recovery which uses relationships between the ... 
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Full text available- « odf d 29 MB ) Additional Information: fundlation, abstract, references, dtjngs. index 
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We introduce an approach to robust computation in distributed systems. This approach is 
the foundation for reliability in the Clouds decentralized operating system. It is based on 
atomic actions operating on instances of abstract data types (objects). We present an 
event-based model of computation in which scheduling of responses to operation 
invocations is controlled by objects. We discuss an integrated strategy for synchronization 
and recovery which uses rela ... 



Mana ging u pdate conflicts in Bayou, a weakly connected replicated stora g e system 
D. B. Terry, M. M. Theimer, Karin Petersen, A. J. Demers, M. J. Spreitzer, C. H. Hauser 
December 1995 ACM SIGOPS Operating Systems Review , Proceedings of the fifteenth 
ACM symposium on Operating systems principles SOSP '95, volume 29 
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Publisher: ACM Press 

Full text available: pdf ( 1.56 MB ) Additional Information: full citatio n, references , citings, index t erms 



Re plication in the harp file s ystem 

Barbara Liskov, Sanjay Ghemawat, Robert Gruber, Paul Johnson, Liuba Shrira 
September 1991 ACM SIGOPS Operating Systems Review , Proceedings of the 

thirteenth ACM symposium on Operating systems principles SOSP 

'91, Volume 25 Issue 5 
Publisher: ACM Press 



Additional Information: full citation , abstract , references , citings, index 



Full text available:^ pdf( 1.60 MB) 
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This paper describes the design and implementation of the Harp file system. Harp is a 
replicated Unix file system accessible via the VFS interface. It provides highly available 
and reliable storage for files and guarantees that file operations are executed atomically 
in spite of concurrency and failures. It uses a novel variation of the primary copy 
replication technique that provides good performance because it allows us to trade disk 
accesses for network communication. Harp is intended to be u ... 



10 The Alpine file system 

M. R. Brown, K. N. Kolling, E. A. Taft 

November 1985 ACM Transactions on Computer Systems (TOCS), volume 3 issue 4 
Publisher: ACM Press 

Full text available- 1Spdf{2 95 MB) Additional Information: full citation , abstract , references , citing s, index 
• IA) ■ terms , review 

Alpine is a file system that supports atomic transactions and is designed to operate as a 
service on a computer network. Alpine's primary purpose is to store files that represent 
databases. An important secondary goal is to store ordinary files representing documents, 
program modules, and the like. Unlike other file servers described in the literature, Alpine 
uses a log-based technique to implement atomic file update. Another unusual aspect of 
Alpine is that it performs all commu ... 



11 Multi-level transaction mana g ement for complex ob j ects: implementation , 
performance, parallelism 
Gerhard Weikum, Christof Hasse 

October 1993 The VLDB Journal — The International Journal on Very Large Data 

Bases, Volume 2 Issue 4 

Publisher: Springer-Verlag New York, Inc. 

Full text available: ^5) pdf(2.83 MB ) Additional Information: full citation , abstract, references , citings 

Multi-level transactions are a variant of open-nested transactions in which the 
subtransactions correspond to operations at different levels of a layered system 
architecture. They allow the exploitation of semantics of high-level operations to increase 
concurrency. As a consequence, undoing a transaction requires compensation of 
completed subtransactions. In addition, multi-level recovery methods must take into 
consideration that high-level operations are not necessarily atomic if multiple pages ... 

Keywords: atomicity, complex objects, inter- and intratransaction parallelism, multi-level 
transactions, performance, persistence, recovery 



12 Virtual memory management for database systems 
Irving L. Traiger 

October 1982 ACM SIGOPS Operating Systems Review, volume 16 issue 4 
Publisher: ACM Press 

Full text available: ^)pdf (2.08 MB ) Additional Information: full citation , abstract , references , citings 

Over the last several years, a number of hardware and software systems have been 
developed which map entire files directly into the virtual memory address spaces used by 
programs. Since all file contents are directly addressable, there is no need for a 
programmer to issue explicit file system actions, such as Read or Write. In addition, all of 
the buffer management problems are eliminated, since programmers do not have to 
squeeze pieces of large files into small virtual spaces. Although these ad ... 




1 3 Princi ples of transaction -oriented databa se re covery 
Theo Haerder, Andreas Reuter 

December 1983 ACM Computing Surveys (CSUR), volume 15 issue 4 
Publisher: ACM Press 

Full text available- « pdf(2.48 MB) Additional Information: full citation , references, citings, index terms, 
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14 Distributed, ob j ect-based programming systems 
Aw Roger S. Chin, Samuel T. Chanson 

V March 1991 ACM Computing Surveys (CSUR), volume 23 issue l 
Publisher: ACM Press 

Full text available- ffi pdf(2 97 MB) Additional Information: full citation, abstract, refeiences, citings, index 
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The development of distributed operating systems and object-based programming 
languages makes possible an environment in which programs consisting of a set of 
interacting modules, or objects, may execute concurrently on a collection of loosely 
coupled processors. An object-based programming language encourages a methodology 
for designing and creating a program as a set of autonomous components, whereas a 
distributed operating system permits a collection of workstations or personal 
computers ... 

Keywords: capability scheme, distributed operating systems, error recovery, method 
invocation, nested transaction, object model, object reliability, object-based programming 
languages, processor allocation, resource management, synchronization, transaction 



15 User Recovery and Reversal in Interactive Systems 
James E. Archer, Richard Conway, Fred B. Schneider 

January 1984 ACM Transactions on Programming Languages and Systems (TOPLAS), 
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Publisher: ACM Press 
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16 ARIES: a transaction recovery method sup portin g fine-granularity lo ckin g and partial 
rollbacks usin g write-ahead lo g gin g 

C Mohan, Don Haderle, Bruce Lindsay, Hamid Pirahesh, Peter Schwarz 
March 1992 ACM Transactions on Database Systems (TODS), volume 17 issue l 
Publisher: ACM Press 

c n« ^ ■, uu 0 , f/ , 0 . UD , Additional Information: full citation , abstract , references , citin gs, index 
Full text available: TCI pdt(5.23 Mb) 
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DB2TM, IMS, and TandemTM systems. ARIES is applicable not only to database 
management systems but also to persistent object-oriented languages, recoverable file 
systems and transaction-based operating systems. ARIES has been implemented, to 
varying degrees, in IBM's OS/2TM Extended Edition Database Manager, DB2, Workstation 
Data Save Facility/VM, Starburst and Quicksilver, and in the University of Wisconsin's 
EXODUS and Gamma d ... 

Keywords: buffer management, latching, locking, space management, write-ahead 
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Several alternatives to manage large XML document collections exist, ranging from file 
systems over relational or other database systems to specifically tailored XML base 
management systems. In this paper we give a tour of Natix, a database management 
system designed from scratch for storing and processing XML data. Contrary to the 
common belief that management of XML data is just another application for traditional 
databases like relational systems, we illustrate how almost every component in a ... 
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All programs in the Quicksilver distributed system behave atomically with respect to their 
updates to permanent data. Operating system support for transactions provides the 
framework required to support this, as well as a mechanism that unifies reclamation of 
resources after failures or normal process termination. This paper evaluates the use of 
transactions for these purposes in a general purpose operating system and presents some 
of the lessons learned from our experience with a complet ... 
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We introduce an approach to robust computation in distributed systems. This approach is 
the foundation for reliability in the Clouds decentralized operating system. It is based on 
atomic actions operating on instances of abstract data types (objects). We present an 
event-based model of computation in which scheduling of responses to operation 
invocations is controlled by objects. We discuss an integrated strategy for synchronization 
and recovery which uses rela ... 
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We introduce an approach to robust computation in distributed systems. This approach is 
the foundation for reliability in the Clouds decentralized operating system. It is based on 
atomic actions operating on instances of abstract data types (objects). We present an 
event-based model of computation in which scheduling of responses to operation 
invocations is controlled by objects. We discuss an integrated strategy for synchronization 
and recovery which uses relationships between the ... 
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The Remote Procedure Call (RPC) paradigm is reviewed. The concept is described, along 
with the backbone structure of the mechanisms that support it. An overview of works in 
supporting these mechanisms is discussed. Extensions to the paradigm that have been 
proposed to enlarge its suitability, are studied. The main contributions of this paper are a 
standard view and classification of RPC mechanisms according to different perspectives, 
and a snapshot of the paradigm in use today and of goals for t ... 
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The development of distributed operating systems and object-based programming 
languages makes possible an environment in which programs consisting of a set of 
interacting modules, or objects, may execute concurrently on a collection of loosely 
coupled processors. An object-based programming language encourages a methodology 
for designing and creating a program as a set of autonomous components, whereas a 
distributed operating system permits a collection of workstations or personal 
computers ... 

Keywords: capability scheme, distributed operating systems, error recovery, method 
invocation, nested transaction, object model, object reliability, object-based programming 
languages, processor allocation, resource management, synchronization, transaction 
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We present a novel adaptive synchronization algorithm, called the minimum average cost 
(MAC) algorithm, in the context of the parasol parallel simulation system. ParaSol is a 
multithreaded system for parallel simulation on shared- and distributed-memory 
environments, designed to support domain-specific Simulation Object Libraries. The 
proposed MAC algorithm is based on minimizing the cost of synchronization delay and 
rollback at a process, whenever its simulation driver must decide whether ... 

Keywords: ParaSol, adaptive synchronization, optimal delay, optimistic synchronization, 
parallel and distributed simulation, stochastic simulation, thread 
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One of the demands of database system transaction management is to achieve a high 



degree of concurrency by taking into consideration the semantics of high-level operations. 
On the other hand, the implementation of such operations must pay attention to conflicts 
on the storage representation levels below. To meet these requirements in a layered 
architecture, we propose a multilevel transaction management utilizing layer-specific 
semantics. Based on the theoretical notion of multilevel serial ... 

Keywords: atomicity persistence concurrency control, multilevel transactions, 
persistence, serializability 
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Much of the work to date on distributed systems has focused on the correct choice of 
communication paradigm, stressing (for example) message primitives, remote procedure 
call, problem- oriented protocols and so on. A distributed system service is then 
implemented as a module executing on particular server machine that is accessed using 
these communication facilities. In contrast, the shared memory paradigm has been used 
on multiprocessor and uniprocessor systems. In the shared memo ... 
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Client-server object-oriented database management systems differ significantly from 
traditional centralized systems in terms of their architecture and the applications they 
target. In this paper, we present the client-server architecture of the EOS storage 
manager and we describe the concurrency control and recovery mechanisms it employs. 
EOS offers a semi-optimistic locking scheme based on the multi-granularity two-version 
two-phase locking protocol. Under this scheme, multiple concurrent reade ... 

Keywords: Checkpoint, Client-server architecture, Object management, Concurrency 
control, Locking, Logging, Recovery, Transaction management 
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terms 

Very Long Instruction Word (VLIW) architectures were promised to deliver far more than 
the factor of two or three that current architectures achieve from overlapped execution. 
Using a new type of compiler which compacts ordinary sequential code into long 
instruction words, a VLIW machine was expected to provide from ten to thirty times the 
performance of a more conventional machine built of the same implementation 
technology. Multiflow Computer, Inc., has now built a VLIW called the TRACE™ < - 

15 Obj ect orientation in multidatabase systems 
Evaggelia Pitoura, Omran Bukhres, Ahmed Elmagarmid 
June 1995 ACM Computing Surveys (CSUR), volume 27 issue 2 

Publisher: ACM Press 

Full text available* t*1pdf(4 85 MB) Additional Information: full citation , abstract , references , citings, index 
' " terms , review 

A multidatabase system (MDBS) is a confederation of preexisting distributed, 
heterogeneous, and autonomous database systems. There has been a recent proliferation 
of research suggesting the application of object-oriented techniques to facilitate the 
complex task of designing and implementing MDBSs. Although this approach seems 
promising, the lack of a general framework impedes any further development. The goal of 
this paper is to provide a concrete analysis and categorization of the various ... 

Keywords: distributed objects, federated databases, integration, multidatabases, views 
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Understanding distributed applications is a tedious and difficult task. Visualizations based 
on process-time diagrams are often used to obtain a better understanding of the 
execution of the application. The visualization tool we use is Poet, an event tracer 
developed at the University of Waterloo. However, these diagrams are often very complex 
and do not provide the user with the desired overview of the application. In our 
experience, such tools display repeated occurrences of non-trivial commun ... 
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The papers in this special issue were compiled from responses to the announcement in 
the July 1984 issue of the SIGART newsletter and notices posted over the ARPAnet. The 
interest being shown in this area is reflected in the sixty papers received from over six 
countries. About half the papers were received over the computer network. 
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The MARUTI operating system is designed to support real-time applications on a variety of 
hardware systems. The kernel supports objects as primitive entities, and provides a 
communication mechanism that allows transparent distribution in networked systems. 
Fault tolerance is provided through replication and consistency-control mechanisms. Most 
importantly, MARUTI supports guaranteed-service scheduling, in which jobs that are 
accepted by the system are verified to satisfy general time constraints ... 
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Deductive databases generalize relational databases by providing support for recursive 
views and non-atomic data. Aditi is a deductive system based on the client-server model; 
it is inherently multi-user and capable of exploiting parallelism on shared-memory 
multiprocessors. The back-end uses relational technology for efficiency in the 
management of disk-based data and uses optimization algorithms especially developed 
for the bottom-up evaluation of logical queries involving recursion. The front ... 
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